Mouse forkhead L2 maintains repression of FSH-dependent genes in the granulosa cell.
The forkhead transcription factor forkhead box L2 (FOXL2) is expressed in granulosa cells of small and medium follicles in the mouse ovary. Foxl2 female knockout mice exhibit primordial follicle depletion and primary ovarian failure, but evidence from adult female conditional Foxl2 knockout mice suggests that FOXL2 may also play a significant role in maintenance of ovarian differentiation at stages beyond the primordial follicle and initial wave of folliculogenesis. We previously showed that human FOXL2 functions as a transcriptional repressor of several key genes involved in granulosa cell proliferation and differentiation, including steroidogenic acute regulatory protein (STAR), P450aromatase (CYP19A1 (CYP19)), P450scc (CYP11A1 (CYP11A)), and cyclin D2 (CCND2). To elucidate the role of mouse FOXL2, we determined its role in transcriptional regulation in Chinese hamster ovary (CHO) cells and then confirmed our findings in mouse granulosa cells. We found that mouse FOXL2 represses the activities of the mouse Star, Cyp19a1, Cyp11a1 promoters in CHO cells, but may not repress the Ccnd2 promoter, and identified the minimal mouse Star, Cyp19a1, and Cyp11a1 promoter regions responsive to FOXL2 regulation. We then knocked down Foxl2 in mouse granulosa cells using siRNA, which resulted in significantly increased expression levels of mouse Star, Cyp19a1, and Cyp11a1 but not Ccnd2. To increase Foxl2 expression levels, we generated a mouse Foxl2 lentiviral construct and used it to infect mouse granulosa cells. Following lentiviral infection, the expression levels of mouse Star, Cyp19a1, and Cyp11a1, but not Ccnd2, decreased significantly. These data confirm that mouse FOXL2 functions as a transcriptional repressor of key granulosa cell genes that influence ovarian development.